Transneuronal tracing of neural pathways controlling abdominal musculature in the ferret.
Abdominal musculature participates in generating a large number of behaviors and protective reflexes, although each abdominal muscle is frequently activated differentially during particular motor responses. For example, rectus abdominis has been reported to play less of a role in respiration than other abdominal muscles, such as transversus abdominis. In the present study, the inputs to transversus abdominis and rectus abdominis motoneurons were determined and compared using the transneuronal transport of two recombinant isogenic strains of pseudorabies virus. After a 5-day post-inoculation period, infected presumed motoneurons were observed principally in cord levels T10-T15 ipsilateral to the injections. The injection of a monosynaptic tracer, beta-cholera toxin, into transversus abdominis confirmed the distribution of motoneurons innervating this muscle. In the brainstem, neurons transneuronally infected following injection of pseudorabies virus into rectus abdominis or transversus abdominis were located in the same regions, which included the medial medullary reticular formation, the medullary raphe nuclei, and nucleus retroambiguus (the expiration region of the caudal ventral respiratory group). Double-labeled cells providing inputs to both rectus and transversus motoneurons were present in both the medial medullary reticular formation and nucleus retroambiguus. These data show that the medial medullary reticular formation contains neurons influencing the activity of multiple abdominal muscles, and support our hypothesis that this region globally affects the excitability of motoneurons involved in respiration.